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Young's modulus, a bulk modulus And a Poisson's ratio associated with the target 
site; / 

a second [probe mechanism) sensor that measures one or more 
thermal parameters, drawn fron/a group consisting of local temperature, thermal 
conductivity and specific heat capacity associated with the target site; 

a third [probe meihanism] senior that measures optical reflectance 
OR(X;meas) of a selected regiin of the target site for one or more selected 
wavelength ranges; / 

a fourth [probe mechanism] sensor that measures a selected 
characteristic of a margin of fthe target site; 

an fifth [probe Anechanism] sensor that measures amount of blood flow 
adjacent to or within the tanget site; 

a sixth [probe/mechanism] senso r that measures interstitial fluid 
pressure adjacent to or within the target site; 

a seventh [tfrobe mechanism] sensor that measures vascular size and/or 
vascular density associated with the target site; 

an eighthyfprobe mechanism] sensor that measures oxygen tension 
p02 associated with tMe target site; 

a ninth .fiprobe mechanism] sensor that measures local pH associated 
with a selected portion of the target site; and 

a tenthftprobe mechanism] sensor that measures at least one of an 
electrical parameter associated with a selected portion of the target site [;and]. 

*2 (amended). The system of claim 1, wherein [said] at least one [probe] of 
saidtwQ sens<y measurements is combined with at least one additional measurement 
that is drawn from a group of measurements, performed adjacent to or within said 
target site, c/nsisting of lymph node samples, mammograms, ultrasound scans, 
NMRI scyfs, CAT scans, estimation of target site size, estimation of target site 
shape, es/mation of target site surface roughness and estimation of calcification 
pattern / 
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*3 (amended). The system of claim 1, wherein at least one [probe] of said 
two sensor measurements is* [combines] combined with at least one additional 
information item that is dralwn from a group consisting of (1) at least one medical 
condition that said anima/ has exhibited and (2) at least one medical condition that a 
family member of said a^mal has exhibited. 

*4 (amended). The system of claim [1] 12, wherein, when [each of] at least 
one [two] of said (prpbe mechanisms] sensors provides a measurement value that 
does not fall withiniaid corresponding range of values for said normal target site, 
said database and staalyzer provides at least one disease or malady of said target site 
that is consistent Avith each of [the] said [at least two probe mechanism] sensor 
measurementfs] 

*5 (amended). The system of claim [1] 19, wherein said analyzer comprises a 
neural net device that receives and processes said measurement from said at least 
[one probe mechanism] two sensors and provides [a] at least one processed 
measurement value that can be compared with said corresponding range of values 
for said normal target site. 



6. The system of claim 5, wherein said neural net device performs a radial 
basis neural network analysis. 



7. The system M claim 5, wherein said neural net device performs a 
backpropagation neuilal.network analysis. 



*8 (amended). The system of claim 1, wherein at least one of said [probe 
/ydechanismsj two senso r s is used to navigate said probe to a location adjacent to or 



/ within saidrtarget site. 
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*9 (amended). A methrod for performing one or more relevant measurements 
at a target site in an animal body, the method comprising: 

providing ^probejMt can be inserted into a body adjacent to or within a 
target site and that comprises at least [one] two. of: 

a first [probs mechanism) sensor that measures one or more elastic 
parameters associated wp the target site drawn from a group consisting of a 
Young's modulus, a buljf modulus and a Poisson's ratio associated with the target 
site; 

a second/fprobe mechanism] sensor that measures one or more 
thermal parameters, drawn from a group consisting of local temperature, thermal 
conductivity and specific heat capacity associated with the target site; 

a third jjprobe mechanism] sensor that measures optical reflectance 
OR(A.;meas) of a selected region of the target site for one or more selected 
wavelength ranges; 

a fourth [probe mechanism] sensor that measures a selected 
characteristic of a^nargin of the target site; 

an fifth [probe mechanism] sensor that measures amount of blood flow 
adjacent to or within the target site; 

a sixth [probe mechanism] sensor, that measures interstitial fluid 
pressure adjacent to or within the target site; 

;eventh {probe mechanism] sensor that measures vascular size and/or 
vascular density associated with the target site; 

m eighth [probe mechanism] sensor that measures oxygen tension 
p02 associated with the target site; 

a ninth [probe mechanism] sensor that measures local pH associated 
with a selected portion of the target site; and. 

a tenth [probe mechanism) sensor that measures at least one of an 
electrical parameter associated with a selected portion of the target site [;and] . 

[providing a database and analyzer, including a computer that is programmed 
to receiv^b and compare each measurement made by the probe with a corresponding 
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range of values that is representative of a normal target site and, for each probe 
measurement that doesr not fall within the corresponding range of values for a 
normal target site, ther database and analyzer provides at least one disease or malady 
of the target site thatf is consistent with the probe measurement.] 

*10 (amended). The method of claim 9, further comprising combining said at 
least one of said Pprobe] two sensor measurements with at least one additional 
measurement, performed adjacent to or within said target site, consisting of lymph 
node samples, mammograms, ultrasound scans, NMRI scans, CAT scans, estimation 
of target site size, estimation of target site shape, estimation of target site surface 
roughness and estimation of calcification pattern . 

*1 1 (amended). The method of claim 9, further comprising combining at least 
one of said [probe] two sensor measurements with at least one additional 
information iteA that is drawn from a group consisting of (1) at least one medical 
condition that saici animal has exhibited and (2) at least one medical condition that a 
family member of,said animal has exhibited. 

*12 (amended). The method of claim [9] 18, further comprising: 
when e4ch of at least [two] one o f said [probe mechanisms] sensors provides 
a measurement value that does not fall within said corresponding range of values for 
said normal target site, said computer is programmed to provide at least one disease 
or malady of said target site that is consistent with each of the at least two [probe 
mechamsm] sensor measurements], 

^13 (amended). The method of claim [9] 18, further comprising providing 
said anaffiyzer with a neural net device that receives and processes said measurement 
from saiti at least one [probe mechanism] sensor and provides a processed 
measurement value that can be compared with said corresponding range of values 
for said nprmal target site. 
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14. The method of d aim 13, further comprising choosing said neural net 
device to perform a radial/basis neural network analysis. 

15. The method off claim 13, further comprising choosing said neural net 
device to perform a backpropagation neural network analysis. 




* 16 (amended* The method of claim 9, further comprising using at least one 
of said [probe mechanisms] sensors to navigate said probe to a location adjacent to 
or within said target/site^ 




(new). The system of claim 1, wherein at least one of said at least two 
said third sensor that measures said optical reflectance, using at least one 
fiber that transports an image of a selected portion of said selected region of 



said target site. 




*18 (new). T$ie method of claim 9, further comprising providing, asjat least 
one of said at leasff two sensors, said third sensor and measuring said optical n 
reflectance by using at least one optical fiber that transports an image of a selected 
portion of said selected region of said target site. 



*19 (now). The system of claim 1, further comprising a database and analyzer 
that receives/and compares each of said measurements made by said probe with a 
corresponding range of values that is representative of a normal target site and, for 
each of sa/d sensor measurements that does not fall within the corresponding range 
of values/for a normal target site, the database and analyzer provides at least one 
medicaVcondition of said target site that is generally consistent with said sensor 
measurement. 
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*20 (new). The method ofciaim 9, further comprising providing a database 
and analyzer, including a computer that is programmed to receive and compare 
each of said measurements made by said probe with a corresponding range of 
values that is representative^f a normal target site and, for each of said probe 
measurements that does npt fall within the corresponding range of values for a 
normal target site, the database and analyzer provides at least one disease or malady 
of the target site that inconsistent with said probe measurement. 

*21 (new). A system for estimating a medical condition associated with a 
target site in an animal body, the^ystem comprising: 

a first database that contpns R-dimensional vector values x(q) of reference 
values of measurements, withf q in Ql or q in Q2, where Ql and Q2 are mutually 
exclusive index sets, where ^ach vector value x(q) in the first database is associated 
with a first set SI of medioal conditions, corresponding to q being a member of Ql, 
I or with a second set S2 of medical conditions, corresponding to q being a member 
of Q2, where SI and S2/are mutually exclusive and R is a selected positive integer; 

a second database that contains vector values y in a set S3 of one or more 
measurements madey&t or adjacent to a selected target site in a body of a selected 
animal, where y is af P-dimensional vector and P is a selected positive integer with P 
< R; and / 

a computed that is programmed to form a non-negative, real- valued medical 
condition function of a metric distance between the vector x(q) and the vector y, 
where the medieal condition function distinguishes between a first medical condition 
in which y is more likely associated with the first set S 1 and a second medical 
condition in Which y is more likely associated with the second set S2« 

*22 mew). The system of claim 21, wherein at least one of said sets SI and 
S2 corresponds to at least one of a normal medical condition and a benign medical 
condition. / 
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*23 (new). The system of claim 21, wherein at least one of said sets SI and 
S2 corresponds to a malign jUt medic al condition. 

*24 (new). A systeni for estimating a medical condition associated with a 
target site in an animal body, the system comprising: 

a first database that/contains R-dimensional vector values x(q) of reference 
values of measurements, Avith q in Ql or q in Q2, where Ql and Q2 are mutually 
exclusive index sets, whdre each vector value x(q) in the first database is associated 
with a first set SI of medical conditions, corresponding to q being a member of Ql, 
/ or with a second set S2 6f medical conditions, corresponding to q being a member 
jU of Q2, where S 1 and S2jare mutually exclusive and R is a selected positive integer; 
( a second database that contains vector values y in a set S3 of one or more 

measurements made at for adjacent to a selected target site in a body of a selected 
animal, where y is a P-pnensional vector and P is a selected positive integer with P 
<R;and 

a computer that is programmed: 

to form a non-negative, real-valued metric d(x(q);y;q), depending upon 
vectors x(q) and y drawn from the first and second databases, respectively, and 
upon the index q; / 

to forrnfa medical condition function F(d(x(q);y;q)), depending upon the 
metric values d(x(q)'y;q), where F is a selected non-negative, monotonicaUy 
decreasing function <of the metric value d(x(q);y;q); 

to compute the quantities Fl(y) = max w(q) in S lF(d(w(q);y;q)) and 
F2(y) =imax w(q) J S 2F(<Kw(q);y;q)); 

whenflFl(y) > F2(y), to interpret the value Fl(y)/{Fl(y)+F2(y)} as a 
lower bound on a probability that the measurement value y is associated with the 
first set SI, and to/interpret the value F2(y)/{Fl(y)+F2(y)} as an upper bound on a 
probability that the measurement value y is associated with the first set S2; and 

when Fl(y) < F2(y), to interpret the value Fl(y)/{Fl(y)+F2(y)} as an 
probability that the measurement value y is associated with the 



upper bound on £ 
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first set SI, and to interpret the value F2(y)/{Fl(y)+F2(y)} as a lower bound on a 
probability that the measurement value y is associated with the first set S2. 



*25 (new). The system of claim 24, wherein said computer is further 
programmed to draw said function F(z) for a non-negative value z from a group of 
functions consisting of ff(z) = exp{-a*zP}, F(z) = {p + xz 1 }^ and F(z) = \i - vz s , 
where a, ft %, y, jli, v, pir and s are selected non-negative values. 

*26 (new). The system of claim 24, wherein said metric d(x(q);y;q) depends 
upon said vectors x(q)jand y and depends upon said index q only through said 
vector x(q). 



*27 (new). The system of claim 24, wherein, for at least two distinct values q' 
and q" with corresponding vectors x(q') in said set SI and x(q") in said set S2, said 
( f metric value d(x(q');fcq') differs from said metric value d(x(q");y;q") for at least one 
measurement vectoj y. 

*28 (new). Tjhe system of claim 24, wherein each of said functions 
F(d(x(q);y;q)) is chbsen to satisfy 0 < max y in S3 F(d(x(q);y;q)) < 1 for each vector 

x(q) and said computer is further programmed to interpret said value F(d(x'(q);y;q)) 
for at least one veqtor x'(q) in said set S 1 as a probability that said measurement 
vector y belongs to said set SI. 

*29 (new). r . Tie system of claim 24, wherein each of said functions 
F(d(x(q);y ;q)) is cl osen to satisfy 0 < max y in $3F(<i(x(q);y;q)) < 1 for each vector 

x(q) and said computer is further programmed to interpret said value F(d(x'(q);y;q)) 
for at least one veclor x'(q) in said set S2 as a probability that said measurement 
vector y belongs toWd set S2. 
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*30 (new). The system/of claim 24, wherein at least one of said sets SI and 
S2 corresponds to at least on / of a normal medical condition and a benign medical 
condition. 



•3 1 (new). The systefa of claim 24, wherein said at least one of said sets S 1 
and S2 corresponds to a malignant medical condition. 

*32 (new). A methoJd for estimating a medical condition associated with a 
target site in an animal bddy, the method comprising: 

providing a first database that contains R-dimensional vector values x(q) of 
reference values of measurements, with q in Ql or q in Q2, where Ql and Q2 are 
mutually exclusive indek sets, where each vector value x(q) in the first database is 
associated with a first sit S 1 of medical conditions, corresponding to q being a 
- member of Ql, or with/a second set S2 of medical conditions, corresponding to q 
being a member of Q2j where S 1 and S2 are mutually exclusive and R is a selected 
positive integer; 

providing a second database that contains vector values y in a set S3 of one 
or more measurements made at or adjacent to a selected target site in a body of a 
selected animal, wh ef e y is a P-dimensional vector and P is a selected positive 
integer with PSR; And 

programming/a computer to form a non-negative, real-valued medical 
condition function cfc a metric distance between the vector x(q) and the vector y, 
where the medical condition function distinguishes between a first medical condition 
in which y is more Akely in the first set SI and a second medical condition in which 
y is more likely in the second set S2. 



*33 (new). Tfhe method of claim 32, further comprising choosing said at least 
one of said sets S 1 knd S2 to correspond to at least one of a normal medical 
condition and a benikn medical condition. 
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*34 (new). The methbd of claim 32, further comprising choosing at least one 
of^aid^ets-S4-and-S2^^ to a malignan tmedical condition. 



target site in an animal boc 



*35 (new). A methoc. for estimating a medical condition associated with a 



r , the method comprising: 



providing a first database that contains R-dimensional vector values x(q/of 
reference values of measurements, with q in Ql or q in Q2, where Ql and Q2 are 
mutually exclusive index sets, where each vector value x(q) in the first database is 
associated with a first set SI of medical conditions, corresponding to q being a 
member of Ql, or with a/second set S2 of medical conditions, corresponding to q 
being a member of Q2, ^here S 1 and S2 are mutually exclusive and R is a selected 
positive integer; 

providing a secoiid database that contains vector values y in a set S3 of one 
or more measurements made at or adjacent to a selected target site in a body of a 
selected animal, where h is a P-dimensional vector and P is a selected positive 
integer with P < R; an£ 

programming af computer: 

to form 4 non-negative, real-valued metric d(x(q);y;q), depending upon 
vectors x(q) and y d/awn from the first and second databases, respectively, and 
upon the index q; 

to fouh a medical condition function F(d(x(q);y;q)), depending upon the 
metric values d(x(d);y;q), where F is a selected non-negative, monotonically 
decreasing function of the metric value d(x(q);y;q); 

to compute the quantities Fl (y) = max w ( q ) ^ § j F(d(w(q);y ;q)) and 
F2(y) = max w(q ) L S2F(d(w(q);y;q)); 

wheit Fl(y) > F2(y), to interpret the value Fl(y)/{Fl(y)+F2(y)} as a 
lower bound on alprobability that the measurement value y is associated with the 
first set SI, and toWerpret the value F2(y)/{Fl(y)+F2(y)} as an upper bound on a 
probability that the Wasurement value y is associated with the first set S2; and 
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when Fl(y) < / &2(y) t to interpret the value Fl(y)/{Fl(y)-hF2(y)} 



upper bound on a probability 



as an 



that the measurement value y is associated with the 



first set SI, and to interpret 
probability that the 



measure] nent 



ihe value F2(y)/{Fl(y)+F2(y)} as a lower bound on a 
value y is associated with the first set $2. 



*36 (new). The method of claim 35, further comprising programming said 
computer to draw said function F(z) for z£0 from a group of functions consisting of 
F(z) = exp{-a-zP}, F(z) = {f i + %-z r }'Y and F(z) = - vz s , where a, |3, x, y, ^, v, p, 
r and s are selected non-neg4tive values* 



*37 (new). The methdd 
metric d(x(q);y;q) to depend 
index q only through said 



of claim 35, further comprising programming said 
upon said vectors x(q) and y and depends upon said 
x(q). 



vector 



*38 (new). The metfu d of claim 35, wherein, for at least two distinct values q' 
and q", with corresponding vectors x(q') in said set SI and x(q") in said set S2, 
further comprising programming said metric value d(x(q , );y;q I ) to differ from said 
metric value d(x(q ,, );y;q") tor at least one measurement vector y. 

*39 (new). The metfiod of claim 35, further comprising programming each of 
said functions F(d(x(q);y;qf)) to satisfy 0 < max y ^ $3F(ci(x(q);y;q)) < l for each 

vector x(q) and further comprising programming said computer to interpret said 
value F(d(x , (q);y;q)) for aj least one vector x'(q) in said set SI as a probability that 
said measurement vector y belongs to said set SI. 

*40 (new). The meihod of claim 35, further comprising programming each of 
said functions F(d(x(q);y;c )) to satisfy 0 < max y ^ S3 F(d(x(q);y;q)) < 1 for each 

vector x(q) and further comprising programming said computer to interpret said 
value F(d(x T (q);y;q)) for at (least one vector x'(q) in said set S2 as a probability that 
said measurement vector ylbelongs to said set S2. 
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*41 (new). The nftethod of claim 3 5, further comprising programming said 
computer so that at lealt one of said sets S 1 and S2 corresponds to at least one ot a 
normal medical conditjfon and a benign medical condition. 

*42 (new). Thej method of claim 35 f further comprising programming said 
computer so that at least one of said sets SI and S2 corresponds to a malignant 
medical condition* 



GLEAN VERSION OF CLAIMS, AS AMENDED 



L A system for performing one or more relevant measurements at a target 
site in an animal body, the system comprising: 

a probe that can be inserted into a body adjacent to or within a target site and 
that comprises at least two of: 

a first sensor that measures one or more elastic parameters associated 
with the target site drawn from a group consisting of a Young's modulus, a bulk 
modulus and a Poisson's ratio associated with the target site; 

a second sensor that measures one or more thermal parameters, 
drawn from a group consisting of local temperature, thermal conductivity and 
specific heat capacity associated with the target site; 

a third sensor that measures optical reflectance OR(^;meas) of a 
selected region of the target site for one or more selected wavelength ranges; 

a fourth sensor that measures a selected characteristic of a margin of 
the target site; 

an fifth sensor that measures amount of blood flow adjacent to or 
within the target site; 

a sixth sensor that measures interstitial fluid pressure adjacent to or 
within the target site; 
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a seventh sensor that measures vascular si2e and/or vascular density 

as$ociated"witlrthe~target-srte; . 

an eighth sensor that measures oxygen tension p02 associated with the 

target site; 

a ninth sensor that measures local pH associated with a selected portion 
of the target site; and 

a tenth sensor that measures at least one of an electrical parameter 
associated with a selected portion of the target site. 

2. The system of claim 1, wherein at least one of said two sensor 
measurements is combined with at least one additional measurement that is drawn 
from a group of measurements, performed adjacent to or within said target site, 
consisting of lymph node samples, mammograms, ultrasound scans, NMRJ scans, 
CAT scans, estimation of target site size, estimation of target site shape, estimation 
of target site surface roughness and estimation of calcification pattern. 

3. The system of claim 1, wherein at least one of said two sensor 
measurements is combined with at least one additional information item that is 
drawn from a group consisting of (1) at least one medical condition that said animal 
has exhibited and (2) at least one medical condition that a family member of said 
animal has exhibited. 

4. The system of claim 1 9, wherein, when at least one of said sensors provides 
a measurement value that does not fall within said corresponding range of values for 
said normal target site, said database and analyzer provides at least one disease or 
malady of said target site that is consistent with each of said sensor measurement. 

5* The system of claiml9, wherein said analyzer comprises a neural net device 
that receives and processes said measurement from said at least two sensors and 
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provides at least one processed measurement value that can be compared with said 
c orresponding range of values for said nor mal target site. 

6. The system of claim 5, wherein said neural net device performs a radial 
basis neural network analysis. 

7. The system of claim 5, wherein said neural net device performs a 
backpropagation neural network analysis* 

8. The system of claim 1, wherein at least one of said two sensors is used to 
navigate said probe to a location adjacent to or within said target site. 

9. A method for performing one or more relevant measurements at a target 
site in an animal body, the method comprising: 

providing a probe that can be inserted into a body adjacent to or within a 
target site and that comprises at least two of: 

a first sensor that measures one or more elastic parameters associated 
with the target site drawn from a group consisting of a Young's modulus, a bulk 
modulus and a Poisson's ratio associated with the target site; 

a second sensor that measures one or more thermal parameters, 
drawn from a group consisting of local temperature, thermal conductivity and 
specific heat capacity associated with the target site; 

a third sensor that measures optical reflectance OR(^;meas) of a 
selected region of the target site for one or more selected wavelength ranges; 

a fourth sensor that measures a selected characteristic of a margin of 
the target site; 

an fifth sensor that measures amount of blood flow adjacent to or 
within the target site; 

a sixth sensor that measures interstitial fluid pressure adjacent to or 
within the target site; 
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a seventh sensor that measures vascular size and/or vascular density 
associated with the target site; 

an eighth sensor that measures oxygen tension p02 associated with the 

target site; 

a ninth sensor that measures local pH associated with a selected portion 
of the target site; and 

a tenth sensor that measures at least one of an electrical parameter 
associated with a selected portion of the target site. 

10. The method of claim 9, further comprising combining said at least one of 
said two sensor measurements with at least one additional measurement, performed 
adjacent to or within said target site, consisting of lymph node samples, 
mammograms, ultrasound scans, NMRI scans, CAT scans, estimation of target site 
size, estimation of target site shape, estimation of target site surface roughness and 
estimation of calcification pattern- 

11. The method of claim 9, further comprising combining at least one of said 
two sensor measurements with at least one additional information item that is drawn 
from a group consisting of (1) at least one medical condition that said animal has 
exhibited and (2) at least one medical condition that a family member of said animal 
has exhibited. 



12. The method of claim 18, further comprising: 

when each of at least one of said sensors provides a measurement value that 
does not fall within said corresponding range of values for said normal target site, 
said computer is programmed to provide at least one disease or malady of said 
target site that is consistent with each of the at least two sensor measurement. 
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13. The method of claim 18, further comprising providing said analyzer with 
a neural net device that receives a nd processes said measurement from said at least 
one sensor and provides a processed measurement value that can be compared with 
said corresponding range of values for said normal target site. 

14. The method of claim 13, further comprising choosing said neural net 
device to perform a radial basis neural network analysis. 

15. The method of claim 13, further comprising choosing said neural net 
device to perform a backpropagation neural network analysis. 

16. The method of claim 9, further comprising using at least one of said 
sensors to navigate said probe to a location adjacent to or within said target site. 

17. The system of claim 1 > wherein at least one of said at least two sensors is 
said third sensor that measures said optical reflectance, using at least one optical 
fiber that transports. an image of a selected portion of said selected region of said 
target site. 

18. The method of claim 9, further comprising providing, as at least one of 
said at least two sensors, said third sensor and measuring said optical reflectance by 
using at least one optical fiber that transports an image of a selected portion of said 
selected region of said target site. 

19. The system of claim 1, further comprising a database and analyzer that 
receives and compares each of said measurements made by said probe with a 
corresponding range of values that is representative of a normal target site and, for 
each of said sensor measurements that does not fall within the coixesponding range 
of values for a normal target site, the database and analyzer provides at least one 
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medical condition of said target site that is generally consistent with said sensor 
measurement. 



20. The method of claim 9, further comprising providing a database and 
analyzer, including a computer that is programmed to receive and compare each of 
said measurements made by said probe with a corresponding range of values that is 
representative of a normal target site and, for each of said probe measurements that 
does not fall within the corresponding range of values for a normal target site, the 
database and analyzer provides at least one disease or malady of the target site that 
is consistent with said probe measurement. 

21. A system for estimating a medical condition associated with a target site 
in an animal body, the system comprising: 

a first database that contains R-dimensional vector values x(q) of reference 
values of measurements, with q in Ql or q in Q2, where Ql and Q2 are mutually 
exclusive index sets, where each vector value x(q) in the first database is associated 
with a first set SI of medical conditions, corresponding to q being a member of Ql, 
or with a second set S2 of medical conditions, corresponding to q being a member 
of Q2, where Si and S2 are mutually exclusive and R is a selected positive integer; 

a second database that contains vector values y in a set S3 of one or more 
measurements made at or adjacent to a selected target site in a body of a selected 
animal, where y is a P-dimensional vector and P is a selected positive integer with P 
<R; and 

a computer that is programmed to form a non-negative, real-valued medical 
condition function of a metric distance between the vector x(q) and the vector y, 
where the medical condition function distinguishes between a first medical condition 
in which y is more likely associated with the first set SI and a second medical 
condition in which y is more likely associated with the second set S2. 
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22. The system of claim 21 , wherein at least one of said sets SI and S2 
corresponds to at least one o f a normal medical condition and a benign medical 
condition. 

23. The system of claim 21, wherein at least one of said sets SI and S2 
corresponds to a malignant medical condition. 

24. A system for estimating a medical condition associated with a target site 
in an animal body, the system comprising: 

a first database that contains R-dimensional vector values x(q) of reference 
values of measurements, with q in Ql or q in Q2, where Ql and Q2 are mutually 
exclusive index sets, where each vector value x(q) in the first database is associated 
with a first set SI of medical conditions, corresponding to q being a member of Ql, 
or with a second set S2 of medical conditions, corresponding to q being a member 
of Q2, where SI and S2 are mutually exclusive and R is a selected positive integer; 

a second database that contains vector values y in a set S3 of one or more 
measurements made at or adjacent to a selected target site in a body of a selected 
animal, where y is a P-dimensional vector and P is a selected positive integer with P 
<R; and 

a computer that is programmed: 

to form a non-negative, real-valued metric d(x(q);y;q), depending upon 
vectors x(q) and y drawn from the first and second databases, respectively, and 
upon the index q; 

to forai a medical condition function F(d(x(q);y;q)), depending upon the 

metric values d(x(q);y;q), where F is a selected non-negative, monotonically 

decreasing function of the metric value d(x(q);y;q); 

to compute the quantities Fl(y) - max w (q) ^ n $iF(d(w(q);y;q)) and 

F2(y) = max w(q ) m $2 F ( d ( w (q);y;q)); 

when Fl(y) > F2(y)» to interpret the value Fl(y)/{Fl(y)+F2(y)} as a 
lower bound on a probability that the measurement value y is associated with the 
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first set SI, and to interpret the value F2(y)/{Fl(y)+F2(y)} as an upper bound on a 
probability that the measurement value y is associated with the first set S2; and 

when tT{y) < r<2"(y), to interpret the value Fr(y)/{Fl(y)+F2(y)} as an 
upper bound on a probability that the measurement value y is associated with the 
first set SI, and to interpret the value F2(y)/{Fl(y)+F2(y)} as a lower bound on a 
probability that the measurement value y is associated with the first set S2. 

25. The system of claim 24, wherein said computer is further programmed to 
draw said function F(z) for a non-negative value z from a group of functions 
consisting of F(z) = exp{-oc-2P}, F(z) = {|3 + %-z r }.-Y and F(z) = y. - vz s , where a, 0, 
%i Y, JAi v, p, r and s are selected non-negative values. 

26. The system of claim 24, wherein said metric d(x(q);y;q) depends upon said 
vectors x(q) and y and depends upon said index q only through said vector x(q). 

27. The system of claim 24, wherein, for at least two distinct values q' and q" 
with corresponding vectors x(q') in said set SI and x(q") in said set S2, said metric 
value dCxCq'Xyjq 1 ) differs from said metric value d(x(q");y;q") for at least one 
measurement vector y. 

28. The system of claim 24, wherein each of said functions F(d(x(q);y;q)) is 
chosen to satisfy 0 < max y in S3F(d(x(q);y;q)) £ 1 for each vector x(q) and said 

computer is further programmed to interpret said value F(d(x'(q);y;q)) for at least 
one vector x'(q) in said set S 1 as a probability that said measurement vector y 
belongs to said set SI. 

29. The system of claim 24, wherein each of said functions F(d(x(q);y ;q)) is 
chosen to satisfy 0 < max y ^ S3 F(d(x(q);y;q)) < 1 for each vector x(q) and said 

computer is further programmed to interpret said value F(d(x'(q);y;q)) for at least 
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one vector x'(q) in said set S2 as a probability that said measurement vector y 
belongs to said set S2. 

30. The system of claim 24, wherein at least one of said sets SI and S2 
corresponds to at least one of a normal medical condition and a benign medical 
condition. 

31. The system of claim 24, wherein said at least one of said sets SI and S2 
corresponds to a malignant medical condition. 

32. A method for estimating a medical condition associated with a target site 
in an animal body, the method comprising: 

providing a first database that contains R-dimensional vector values x(q) of 
reference values of measurements, with q in Ql or q in Q2, where Ql and Q2 are 
mutually exclusive index sets, where each vector value x(q) in the first database is 
associated with a first set SI of medical conditions, corresponding to q being a 
member of Ql, or with a second set S2 of medical conditions, corresponding to q 
being a member of Q2, where S 1 and S2 are mutually exclusive and R is a selected 
positive integer; 

providing a second database that contains vector values y in a set S3 of one 
or more measurements made at or adjacent to a selected target site in a body of a 
selected animal, where y is a P-dimensional vector and P is a selected positive 
integer with P < R; and 

programming a computer to form a non-negative, real-valued medical 
condition function of a metric distance between the vector x(q) and the vector y, 
where the medical condition function distinguishes between a first medical condition 
in which y is more likely in the first set SI and a second medical condition in which 
y is more likely in the second set S2. 
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33. The method of claim 32, further comprising choosing said at least one of 
said sets SI and S2 to correspond to at least one of a normal medical condition and 
a benign medical condition. 



34. The method of claim 32, further comprising choosing at least one of said 
sets SI and S2 to correspond to a malignant medical condition. 

35. A method for estimating a medical condition associated with a target site 
in an animal body, the method comprising: 

providing a first database that contains R-dimensional vector values x(q) of 
reference values of measurements, with q in Ql or q in Q2 f where Ql and Q2 are 
mutually exclusive index sets, where each vector value x(q) in the first database is 
associated with a first set SI of medical conditions, corresponding to q being a 
member of Ql, or with a second set S2 of medical conditions, coixesponding to q 
being a member of Q2, where S 1 and S2 are mutually exclusive and R is a selected 
positive integer; 

providing a second database that contains vector values y in a set S3 of one 
or more measurements made at or adjacent to a selected target site in a body of a 
selected animal, where y is a P-dimensional vector and P is a selected positive 
integer with P < R; and 

programming a computer: 

to form a non-negative, real- valued metric d(x(q);y;q), depending upon 
vectors x(q) and y drawn from the first and second databases, respectively, and 
upon the index q; 

to form a medical condition function F(d(x(q);y;q)) t depending upon the 
metric values d(x(q);y;q), where F is a selected non-negative, monotonically 
decreasing function of the metric value d(x(q);y;q); 

to compute the quantities Fl(y) = max w ( q ^ ^ si F (d(w(q);y;q)) and 
F2(y) = max w ( q ) m S2F(d(w(q);y;q)); 
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when Fl(y) > F2(y), to interpret the value Fl(y)/{Fl(yHF2(y)} as a 
lower bound on a probability that the measurement value y is associated with the 
first set Sl t a n d to interpret t he^nemLy^/^m4y^^^-^ ^ „ rrr h^nd 'ona ' 
probability that the measurement value y is associated with the first set S2; and 

when Fl(y) < F2(y), to interpret the value Fl(y)/{Fl(y)+F2(y)} as an 
upper bound on a probability that the measurement value y is associated with the 
first set SI, and to interpret the value F2(y)/{Fl(y)+F2(y)} as a lower bound on a 
probability that the measurement value y is associated with the first set S2. 



36. The method of claim 35, further comprising programming said computer 
to draw said function F(z) for z>0 from a group of functions consisting of F(z) = 
exp{-a-zP}, F(2) = {0 + rz r}~Y and F(z) = u - vz*, where a, 0, %, y, jx, v, p, r and 
s are selected non-negative values. 

37. The method of claim 35, further comprising programming said metric 
d(x(q);y;q) to depend upon said vectors x(q) and y and depends upon said index q 
only through said vector x(q). 

38. The method of claim 35, wherein, for at least two distinct values q' and 
q", with corresponding vectors x(q') in said set SI and x(q") in said set S2, further 
comprising programming said metric value d(x(q');y;q') to differ from said metric 
value d(x(q");y;q") for at least one measurement vector y. 

39. The method of claim 35, further comprising programming each of said 
functions F(d(x(q);y;q)) to satisfy 0 < max y m S3 F(d(x(q);y;q)) S 1 for each vector 

x(q) and further comprising programming said computer to interpret said value 
F(d(x'(q);y;q)) for at least one vector x'(q) in said set S 1 as a probability that said 
measurement vector y belongs to said set SI. 
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